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35. 



36. 



37. 



38. 



39. 




42. 



43. 



The hign phase order induction machine drive system of claim 34 whe 
winding Verminals comprise two winding terminals. 

The high phase order induction machine drive system of claim 35 
system corhprises halLt^d|e output stages 

The high phase ordif iii^ioctibn machine drive system of claim 35 
wound with &1I span coAcencratjbd windings. 

The high phaW order indCction machine drive system of claim 37 
system comprises half bridge output stages. 

The high phase order induction machine drive system of claim 35 
connection havitg the highest possible skip number between inverter t 

The high phase order induction machine drive system of claim 3 
winding terminals of each of said phases are driven by the inverter 
angle difference of close to but not exactly 120 electrical degrees 
system is synthesizing output of fundamental phase relation. 

The high pipase order induction machine drive system of claim 35 
comprising W phases where N is either a multiple of 3 or not, an< 
multiple of S> said mesh connection being arranged with a skip 
wherein if N\ is not a multiple of 3, said mesh connection being 
number of (N^)-l rounded to the nearest integer. 

The high phasfe order induction machine drive system of claim 41 
electrical phase angle comprising the selectable synthesis 
fundamental pl^se relation and current with fundamental phase re 
three. 



The high phase order induction machine drive system of claim 41 
electrical phase Comprising a variable proportion of current with 
relation and curreiit with third harmonic phase relation. 
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ein said at least two 

V herein said inverter 

w lerein said motor is 

>|herein said inverter 

wherein said mesh 
iiminals. 

wherein said two 
ystem with a phase 
when said inverter 

wherein said motor 
wherein if N is a 
umber of N/3, and 
afxanged with a skip 

>iherein said variable 
bet vccn current with 
ation multiplied by 



^|herein said variable 
fundamental phase 
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44. 



45. 



46. 



47. 




49. 



50, 



51. 



The high phase order induction machine drive system of claim 41 
comprising\l7 phases and wherein said mesh connection arranged wit 
between the\wo terminals of each winding. 

The high pha^e order induction machine drive system of claim 41 wlerein 
phase variabiliW of said inverter system comprising a variable degr< ; 
superimposition\upon the fundamental phase relation of said inverter. 



The high phase order induction machine drive system of claim 45 
comprising 17 phases and whe^in saidfTn^sh connection arranged wit 
between the two terminals of eadh w^iid: 



The high phase order induction machine drive system of claim 35 
connection is defined as having a skip number of (N-3)/2, where N is 
of said induciion motor, and wherein said variable electrical phase is 
electrical phasb increase in response to a signal to increase the i: 
electrical phase decrease as a response to a signal to decrease the imp 
and a minimumyiectrical phase relation comprising fundamental 

The high phase torder induction machine drive system of claim 35 
connection is denned as having a skip number of 0, and wherein 
phase is further ddfined as an electrical phase increase in response to 
the impedance of tne motor and an electrical phase decrease as a 
increase the impedance of the motor and a minimum electrical phase 
fundamental relatioi 



The high phase ordet induction machine drive system of claim 35 
having N phases wh*e N is any odd number greater than three, an< 
connection comprising each inverter terminal being connected to two 
different windings. 

The high phase order induction machine drive system of claim 16 
connection having a skip number of (N-3)/2. 

The high phase order ikduction machine drive system of claim 35 
having N phases wherexN is any even number greater than 4 anc 
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ivherein said motor 
a skip number of 5 



said electrical 
of third harmonic 



ivherein said motor 
a skip number of 5 



wherein said mesh 
number of phases 
f u:ther defined as: an 
of the motor, an 
dance of the motor, 
phase relation. 

wherein said mesh 
variable electrical 
a signal to decrease 
to a signal to 
relation comprising 



le 1 



mped£ ice 



elect ical 



sa: 1 



res )onse 



wherein said motor 
wherein said mesh 
binding terminals of 



wherein said mesh 

wherein said motor 
wherein said mesh 
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54, 



55. 



connection comprising a plurality of mesh subsets wherein each subsc 
nuniber of phases. 

52. The high phase order induction machine drive system of claim 51 
having a skip number of skipped terminals within that subset, of N/3, 
and (N/3)-l, rounded to the nearest integer, if N is not a factor of 3, 

53. The high phase order induction machine drive system of claim 52 
electrical phase of said alternating current of said inverter system 
proportion of current with fundamental phase relation and current 
phase relation. 

The high phase order induction machine drive system of claim 51 
having a skip number of skipped terminals within that subset, of (N 

The high phase order induction machine drive system of claim 51 
electrical phase of said alternating current of said inverter 
waveforms instead of the fundamental phase relation drive waveform 

56. The high phase order induction machine drive system of claim 51 
electrical phase of said alternating current of said inverter 
harmonic waveforms upon the fundamental phase relation drive 

The high phase order induction machine drive system of claii 
superimposed harmonic waveforms comprising only odd order harmoipcs 

The high phase order induction machine drive system of claiii 
superimposed harmonic waveforms upon the fundamental phase rela 
current, comprising square waves. 

59. The high phase order induction machinS^ drive system of claim 35 
receptor for receiving signals to vary ffle impedance of the moto 
variable electrical phase of said altematMia current of said inverter 
harmonic content to the waveform according signals received b 



57. 



58. 



rdingi 

60. The high phase order \induciiSi drive system of claim 35 

connection having an ofld nin|ibeWof phasftfs and a skip number of (>i 
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comprising an odd 

ach of said subsets 
f N is a factor of 3; 

vfierein said variable 
c( mprising a variable 
nth third harmonic 

^herein said subsets 

3), 2. 

where said variable 
c( mprising harmonic 
urrent. 

vlierein said variable 
complismg superimposed 
wave! inn current. 



51 wherein said 



51 wherein said 
ion drive waveform 



urther comprising a 
, and wherein said 
comprising variable 
the receptor. 

wherein said mesh 
3)/2. where N is the 
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6L 



63. 



64. 



65. 



66. 



number of phasc^, or said mesh connection having a plurality of sub^ts 
an odd number oAphases and having within the subset, a skip numbei 
is the number of phases in each subset; and further comprising a 
signals to increase \or decrease ih^simpedance of the motor, and 
electrical phase comtrising m^tiplio^^ of the electrical phase ang! 
current as a response Vo a signal to ^i^re^se the impedance of the moto 
multiplied electrical *ase angle by a m^imum of previous phase 
a response to a signal cb decrease the impedance of the motor. 

The high phase order mduction machine drive system of claim 60 
electrical phase compriang the multiplication of the phase count of th 
by (N-2) as a response to a signal to increase the impedance of the m* 
of the multiplied phase \count by the same as a response to a si^al 
impedance of the motor, 



each comprising 
(R-3)/2 where R 
for receiving 
said variable 
of the alternating 
J and division of the 
multiplication, as 



of 



re :eptor 



w lerem 



^s 



coi nt 



^erem said variable 
alternating current 
cor and the division 
to decrease the 



The high phase order induction machine drive system of claim 35 



bei Lg 



connection Comprising the two terminals of each winding phase 
skip numberipf zero. 

The high phase order \inducti^ machine drive system of claim 3 

scond mesh connection of a differelt 



contactors for the switctxing t 

the first mesh connection, wjiere^ the impedance of the motor 
switching means. 

The high phhse order induction machine drive system of claim 35 
having 9 or more phases. 

The high phaLe order induction machine drive system of claim 35 
having 18 phcKes divided into two subsets of nine phases, wherein 
separate mesh connection with a skip number of 3 within that subset. 

The high phaseWder induction machine drive system of claim 35 
linear induction motor. 
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wherein said mesh 
connected with a 



further comprising 
skip number from 
mai' be varied through 



wherein said motor 

wherein said motor 
ach subset having a 



wh ^rein said motor is a 
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67. The higA phase order induction machine drive system of claim 35 wl erein said windings 
compriseWngle inductors per slot, and wherein said variable electric J phase comprising 
variable odd and even order harmonic application to the drive wavcfor q. 

68. A method for varying the impedance of a motor, comprising 
connecting a motor having moi 5 than three phases to the termina 5 of an inverter 
system, with a mesh connectioi l, and, 

in said inverter system to drive tlje motor, and, 
alternating current. 

69. The method of claim 68 further com )rising the step of 
d) receiving signals indicating a r< ;quirement to vary the impedance )f the motor, 
and wherein said step of varying the ] >hase angles of the alternating cur ent of the inverter 
comprises varying the phase angles^ ibstantially in accordance with tl s required motor 
impedance. 



a) 

b) 
c) 



synthesizing alternating curreni 
varying the phase angles of the 



The method of cl*m 68 whe ein sa 



to the two terminals of eac i winiling to increase the impedance 
increasing the phase angle d fferen :e of theycurrent fed to the tw 
winding to decrease the imped ince o| the 



d step of vkrying the phase ang 



current of the inverter compri ang dc creasing thejphase angle differen ;e of the current fed 



of phases being even and the meshj connection comprising a plura 
comprising an odd number of phases and wherein said steps of incre 



ihe phase angle differences of the 



winding comprising exchanging the primary drive waveform with an 
thereof. 



^merjic 



71. The method of claim 70 wheriin dj^ fiumber of phases being odd, an I wherein said steps 
of increasing and decreaSmflli^^ le angle differences of the alter ating current fed to 
the two terminals of each winding cc mprising the switching of the c ive waveform from 
fundamental phase relation to a harm< nic thereof and vice versa. 

72. The method of claim 70 wherein the number of phases being odd, or wherein the number 



iltemating current fed to the i\K 3 terminals of each 
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\s of the alternating 



of the motor and 
terminals of each 



ity of meshes each 
ising and decreasing 



odd order harmonic 
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75, 




76. 



77. 



vherein the number 
of meshes each 

wherein said steps of incre^ing and decreasing 

terminals of each 
a harmonic thereof. 



73. The method of claim 70 wherein the numper of phases being odd, or 
of phases being even and the mesh conhiecuon comprising a plurafty 
comprising an odd number of phases, am 

the phase angle differences of the altenUting current fed to the tw > 
winding comprising superimposing upon the primary drive waveform^ 
to a required degree of superimposition. 

74, The method of claim 70 wherein the ni^ nber of phases being odd, or 
of phases being even and the mesh connection comprising a plura|ty 
comprising an odd number of phases, ar d wherein said steps of increi 
the phase angle differences of the aitenating current fed to the 
winding comprising superim] 
harmonics thereof. 



The method of claim 70 wherein 
alternating current fed to the 



iw ) 



vherein the number 
of meshes each 
ing and decreasing 
lerminals of each 



rimary drive wavef*m, a plurality of 



said st Bp of increasing the phase 
[wo terminals of each winding 



alternating current with phase aniles m iltiplied by N-1 where N is 
and wherein said step of decreasihg thi phase angle/mfferences of 
fed to the two terminals of each >^indijig comprjsmg subsequently 
the original phase angles. 



ani e 



The method of claim 70 wherein the notor having a number of phasi 
and wherein the mesh connection havir g a skip number of N/3 if N is 
having a skip number of (N/3)-l round d to the nearest integer if N i 
and wherein said step of decreasing the 
fed to the two terminals of each winding comprising the step of mu 
phase angles by 3, and wherein the step of increasing the phase 
alternating current fed to the two temiinals of each winding com 
dividing all of the phase angles by 3 

The method of claim 68 wherein the i 
current of the inverter comprising the 
order harmonic. 



tep of varying the phase ang: 
itep of providing increasing p 
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differences of the 
c(|nprising providing 
number of phases, 
alternating current 
iding current with 



ti ; 
thi 



pr )v 



ang e 



s synabolized by N, 
a multiple of 3> and 
not a multiple of 3, 
alternating current 
tiplying each of the 
differences of the 
rising subsequently 



s of the alternating 
oportions of an odd 
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80. 



81 





86. 



87. 



wavefc nn 



78. The method of claim 68 wherein the sb ;p of varying the phase angl 
current of the inverter comprising the ste > of providing a plurality of o 

79. The method of claim 68 wherein said si ?p of connecting a motor 
phases with a mesh connection to an inx erter system, is done by usinj 
of the type that each winding will have a phase angle difference between 
thereof of nearly but not exactly 120 c egrees of primary drive wa 
wherein said step varying Jh<^phase an gles^&f the alternating curre t 
achieved by adding third harmonil come it to theVrimary drive 

The method of claim 79 wherein said sijip of adding third harmonic 
increasing the amount of third han^onic 

The method of claim 68 whejsein 
phases with a mesh connection to an 
windings to the inverter terminals to a 

between the two terminals of each wind ng, of primary drive waveforn 

The method of claim 81 wherein said/step of varying the phase ang! 
current of the inverter comprising jproviding alternating current 
multiplied by N-2, where N is the nunajber of phases. 

83. A high phase orddr motor having more than three phases, connecte i 
elements with a mesh connection 



s of the alternating 
d order harmonics. 



:ontennn the waveform. 



ha^ng more than three 
a mesh cotmection 
the two terminals 
eform current, and 
of the inverter is 
of the inverter. 



of connecting a motor 
nverter system is done by 
hieve the largest phase angl 



ha\ ing 



84, The high phase orderWotor of claim 83, in which the skip number of 
is the highest skip nurrtber possible that allows for rotational symmetrj 

85. The high phaie order motor of claim 83 further including a second 
additional or alternative connection between the inverter and the moto 




lor of claim 85 further including contacltr arrangements for 
rter with said second mesh connection. 



The high phasd order| 
connecting the n\otor 

The high phase olrder dptor of claim 83 wherein the windings of sai 
plurality of turns, and further comprising switches to operate the 
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done by gradually 



more than three 
connecting the motor 
difference possible 
current. 

s of the alternating 
with phase angles 

to inverter output 



he mesh connection 



nesh connection for 



motor composing a 
tunisin parallel. 
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88. Hie high phase order motor of claim 83 wherein said mesh connection having a skip 
Q/ number of ze\o. 

89. The high phas)^ order motor of claim 83 wherein said mesh conne !tion having a skip 
number of (N/3)\l, rounded to the nearest integer. 



0- 



IN THE SPECIFICATION: 

Please amend the specification asibllows; 



Please delete^ section from page 2, line 24, commencing 



I lost motors are 
or of iwo change is 



designed for dual voltage operation** to page, 3 line 2 "three contactors^ a fac 
possible.** 

On page 3, line 3, please change "The change in series turns rlay be considered a 
change in induction machine impedance, or current versus voltage relation." lo y ^The number of 
series turns in a motor is thus related to induction machine impedance, or cui|:ent versus voltage 
relation." 



On page 3, line;3^ delete sentence; 'This eliminates the need ; nd cost of 



mechanical contactor arrangements and allows greater variability in impedance 
On page 8, line 17, after paragraph ending "This may be done 



vithout contactors.' 



lectrical angle of 
winding temoinal, 
I a two pole 
?f each winding 



please insert new paragraph/ 'Fundamental phase relation is both the relative 
each winding terminal and relative phase relation of the currents driving eaci 
such that the stator develops the lowest pole count without discontinuities. I 
machine, driving with fundamental phase relation causes the electrical angle 
terminal, as well as the phase angle of the currents driving each winding terr inal, to be equal to 
the physical angle of the winding slot associated with that winding terminal. In a four pole 
machine, the phase angle is equal to double the physical angle of ihe slot, an in general for an N 
pole machine the electrical angle between any two slots» and the electrical pi 
currents driving those two slots, is equal to N/2 times the physical angle bet\ 
slots. - 



ase relation of the 
cen those two 



O^^ge 8, line 17, please change "With Reference to'* to 
^p4^age 11, line 14, please delete sentence "Also, contactor 



-^th reference to- 
a rangements are not 



essential'* 
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